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(54)Tille: ORGANIC ELECTROLUMINESCENT DEVICE 
(54)«W<Oifili; #«tELS?7- 



(57) Abstract 

An organic EL device wherein a particular coumarin derivative is incorporated into a luminescent layer and a particular 
telraaryldiamine derivative is incorporated into a hole implanting and/or transporting layer. Further, a paiticular coumarin derivative, a 
particular quinacridone compound, or a particular styryl compound is incorporated into a mixed-layer type luminescent layer. By providing 
two or more luminescent layers including a mixed-Iayer type luminescent layer, incorporating two or more dopants, and elTecting light 
emission firom two or more luminescent species, an organic EL device which gives high-luminance light emission, enables continuous light 
emission, and has high reliability is realized. Further, multi-color light emission becomes possible. 
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^Utt, 1$^¥8 - 1 2 6 0 0-^O:7x-^7> h^-t:>lf3I^. - 1 

2 9 6 9^(7)5^h^TU-;i/Xx>!5l^#:^t)^tf ^n-Sc 

bu. ^<^J:-57^i:^^©^^®tc*5tt^^TU>^^#:O^WS«0. Ol~l 
OwlX, ^^tC^O. l~5wtXT*S::i:*^if Jl^;^ ^TO<^:M^'&^^1i• 
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MBSe 3 - 2 6 4 6 9 2-^. Wm^3 - 2 5 5 1 9 0^. #^¥ 5 - 7 0 7 3 3 
2 5 8 8 5 9-^> ^mW-e- 2 1 5 8 7 4 ^l|(;^7K$nT^i^ 

y^jy^h)'^!f^S^^A. \L7s (^>y { f } - 8-^/ 'J h) ffiia, M 

uy^S) -Ov-^A. h'jT. (5-^?;i^-8-4^y'jy^h) jJi-sn'^A. 

8-^/ ijy^hU^'i7A. h'JX (5 -i' DP- 8 - + / 'J y ^ h) J^U r^A, 
t'T: (5 -i^DD- 8 U y ^ h) tJ)ViyOI^s 5. 7 -i^^njl- 8 

/ u y ^ K7;i'5-'^7A, hu:^ (5. 7 -'>-:;^DqE- 8 - 1 Kp+^^^^y u y 

7h) 7>»^5-'^A> 5}^U (II) -ti'T. (S-t KD + ->-5-^y U- 

-'^Ali^^T^.oT J:K>.k-57iC'b<7)i:LT{i, h'X (2~y^;U-8- 

^yjy^h) (7xy 7 h) 7;u5-'i7A(iii), t'x (2-^5^;i/-8-^^^y 
•jy^N) (^;Ph-i7U'/^ h) 7;i/5-C7A(iii)> tix (2-^^;i/-8- 
+y u y h) (y^S'-iJ^ u^y^ i-) 7;1'$-'>a(iii), tix (2 -y5^;u- 8 
-^yjy^h) i/V^ h) 7;i/S-'>A(iii), t*7. (2-y5^;^- 

8-^^^y u y ^ h) (:t;Ph-7x-;i/7xy^ h) 7)V^-'yA{iu). ex (2 
-pt^^^ip- 8 -=^y u y-7 h) (^i$'-7x-;u7xy ^ K) t)V^=.02^(.u\). 
\dx (2-y5^;i/-8-=^y'jy^h) (/'«^~7x-;i/7xy ^ h) 7;i'5- 
•i^Adii), fc'x (2 -y^ji-- 8 -4^y u y ^ h) (2. 3-vy^;v7xy7 
S) 7;u5 -':>A(iii), t*x (2 -y^;u- 8 - + y u y ^ h) (2, 6-vy 
5";i/7xy h) 7;w^z:'^A(iii), t*7x (2-y^;u-8 -^y 'jy 7>) (3, 
4-vyg^jU7xy ^ b) 7JU5-'^a(iii), t*;^ (2-;*c^;u- 8-=^^y u y 
7h) (3. 5-xy^;i/7xy^ h) 7;i'5-'^A(iii), t:7 (2-;^5^;^- 
8-=^^y'Jy^^) (3, 5 - v^-tert-7"'5^;U7xy ^ h) 7;U5 -'::7A(III), 

fx (2 -y5^;u- 8 -^y u y ^ h) (2, 6 - v7x-;i'7xy ^ h) 7;!/ 
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= -■^^(111), h'X (2-p^5";U-8-^/'jy7h) (2. 4, 6-KU7x 

-;u7xy ^ h) jjv^^-^yAdw). \L7.\2-^'^-)V-%-^j uy^ h) (2. 
yj/^h) (2, 3. 5. 6-xh^^9";u7xy^K) 7;u5-':7A(iii), 

t'X (2-;^5";i/-8-:^^y 'jy^ h) (2-:^7^7^) 7;U5 -'^7A(III). 
h'T. (2. 4-s^^5^;p-8 -^y uy ^ h) (:t;Uh-7x-;U7xy ^ h) 
7;^5-'7A(III)^ t'7x (2. 4-vpt^;u-8-4^y uy ^h) (/t^-7x 
-;u7xy^h) 7;i'5-':7A(iii), h*x (2. 4 8 -4^y «j y ^ 
h) (p^j$'-7x::i;u7xy ^ h) 7;ps-'::7A(iii). ex (2. 4-v;;t5^;u 

-8-^y»jy^h) (3. 5->^pt5">l/7xy 7 h) 7;U=-'i7A(III). h*X 
(2. 4-v/^>il/-8-^yUy^h) (3. 5 -v-terl-7*5^;U7xy ^ 

h) 7;u5-'::7A(iii), fx (2-p^5^;p-4-x5";p-8-+y ijy^ h) (/t 

7-i7UV7 h) TJl'S-'^Adll), ex (2-^^;!^- 4-pt h4^v-8-^ 

yjy^h) (/t^-7x-;u7xy 7 h) 7;P5:i'^7A(iii), ex (2-^^ 
5 -'>7y-8 -+y uy 7 h) n/7 h) 7;1'S-':7A(iii). 

ex (2-^5";u-6-h'j7JU:tD^5^;i'-8-^yuy7h) (2-:^7h 

^h) 7;i'5:i'7A(IlI)#7&^S>^o 
C:<DI$;&\ ex (2-/5'>)P-8-^y 'Jy7h) 7;i/a-<^A(III)-iti-:t- 

4^v-ex (.2-^^;p-8-4^y uy^h) 7;1'5-»7a(iii), ex (2. 4 

-vpi5';i'-8- + y 'jy7h) 7)\^^Z.^K{\\\')- iL-:^^V-\i7. (2,4 

8 -=^^y 'J y ^ h) 7Ji'5:i'^A(iii), ex- (4 -x5";i/- 2 -^^ 
8 -=^^y u y 7 >) 7;u$-'>A(iii)-M-:t^y-ex (4-x5^;u- 

2-^5^;i,_8-=lry 'Jy 7 K) 7;WS X-i? A (1 1 1) . ex (2 -^5^;i/-4 -P^ 

h+v^y u y 7 h) 7;i^5x'^A(iii)-M-:t+y-ex (2 -^^;u-4 - 
;< h+'>=iry u y 7 h) 7;V5x'7A(iii). ex (5-'>7y- 2 -^5";u- 8 

- + y 'J y 7 h) 7;U^X'>A(III)-/z-:t4^V-ex (5-~>7y-2-;^^ 

;u-8 -=i^y.'j y 7 h) 7;1'5x':7A(iii), ex (2-^5'ju- 5- hU7;p^ 
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pp^^;!-- 8 -4^/ 'J y 7 h) T;i/^-'^i.(ni)- M -^*v-ti7s (2-/5^ 
;u- 5 - h >)y)i:tn^^)\^- 8 -^^^yj y ^ t>)7Jua-'::7A(iii)iiT$>oT 

CD 15 75^ (^4^ 7. h^;j5|SfchLT(i, 4$0a¥8 - 1 2 6 0 0^lClB®(D7x-;i/7 
>>7-fe>l§^{^:^i^M¥8- 1 2 9 6 9^lClB«(7)xh77'J-;UXx>|f^ 

y3L-)\^7>hy't>mmmt. tib^ (v) T^^ti^'boTS.s. 

^ (V) 

A'-L'-A' (V) 
(V) lC*3(.iT. A'iictt/A'H. y 7x-;i'7> h 

A'. A='-e^^n?)^:y 7x-;u7>Ku;us*^ctiv7x-;u7>h'j;i/S 
mtLT\t. 7;u=^;us. 7U-;i'«> 7;uzi=^->s. 7'J-d^->s, 7^y 

7-fe>SltCJ^^bfc7x-;UST*SC:<!:7!>^$f*bli. Sfc, 7>h7ir>5Slc 
:fett'5 7x-;i/SO^'&iag«7>h7-fe>SI<D9fi[, 1 0 {STfeS ;i «J:7&^Jff * 

(V) lC:fet.^T, LU^m5^^^fcf^7U-U>S=&«T. L'-e^$n57 

tf7x-U'>s. 7>h^)iy>^m(Dmi^<D7^)-u>^(Dm. zmu^^i^^n 

p-7xXl/>S. 4. 4' - t:7x-l/>S^J5^^ff*Ll'i. 

L'T^$n'S7U-U'>Sii> 2®;^j:t,^L^m:^±07U-l/>S7!?^' 
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zzx\ Rit7 )v=^)im^rz\t7 ^)~-)\^m^^t. 7)i^^}imtLx\t 



n ^ |f| — T t) S?^ 5 * o T t> ,fc 

A r '-A r 'T^$n55f#M^s<i: Lx\t. ^^mmt7mm (7 U . 

yjiiDum. 7)V^)VyjuzL)vm. 7;ni^i/7x-;i/S. 7U-;u7x-;i/S. 
7U-p=^^->7x-;i/^. 75y7x-;ws, t*7x-ji/S, :^75^;^s, 7> 

ki'-^AT'xmtn^'B^mmtvxkt, «i#ic7x-;us*w^Lii. 




(V I) 
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^ (V) . (VI) (Dit^mtm(Dm'^'\i:mizj;:oTm'f-mm\^$>^\^^itiEiim 

miziin^^(i)(Di7'7ij>mmw(D^^m\t. o. oi-zowu, $^t::«o. 

U'^mxiit. m^^^)7<D't^vi£>ifBm^'^xf)^xthrztb. ^^^^jj^tm 

^mz^mumm^^^mL. m(Dm^(D^^')7^xitBzo\z< Kt^^ox. 
U'^-r^^it'^^^^^ v7\zMLx^^uit^^tr^z.tx\ ^mit^m^ 
y^-i^^^i-f\z<<uK>. m=f-mm'^(DU^t\'-^on^f)^h^ti^. seen o^p 

%n,t^t,u^muw(oh-^%%^^^mt-^^^z,tffix%. %%^^^^\z§, 

S>^fflViS::i:*^i(f*L< . ^^m\Z\i.'^ (II) (7)5^ N^7U-;W'>*7$ >m 

N, N' -h'x (- 3 -p^5^;P7x-;i.) -N, N' --:^7x-;u-4, 

4* -v75y h'^xn;!., N, N' -t'X 3 -h'7xx;l') -N. N' - 
>?7xIlJl/-4. 4' -v7ay b*7xn;U, N. N* -fx (-4-t-y5=- 
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;l/7x-)l/) -N, N' --:/7x-;U-l. 1' -t:7x-;U-4. 4' -v7 

N. N, N" . N' -xh^+X (-3 - t'7x-;i/) -1. 1' -t'7 

x:n;U-4. 4' -->*7^>, N, N* -->'7x-;P-N. N' -fT.- (-4' 

- (N-3 i^^)i^73L:z)i) -N-7x-;P) 73 >'e7x:::Jl/-4-<;U) 
^>'Jz^>Ua. Itganae 3- 2 9 5 6 9 5-^, 1tgB¥5- 2 3 4 6 8 1-^, E 
P0650955A1 (MJt-f^mW- 7-43564^) ^{zmm(Dif^mmifi 

^>n, y;j:;o^Tt)5: (in (D^hy7o-)ii^7^>mmwf)m^L\^\ ^tz. m 

n "^7 A ffl V i ^ d i S L I i . 

9 9-9 9/ 1 . ^btC«2 0/80-80/20, 1t(Cti3 0/70-70/ 
3 0@g<i:/ci:SJ;7lcf §c:<t^5jf^Ui,i. t-tt\^^ m=t\z^n^iim(n^^^ 
\z^-oX\t.:L(DWmt^V!iU\^^. 

lL'il(0%mM'^t^%=f<r^%mMU\z^^2'^^mx^-h(n>. ffSL<ti 

^mt,\%:'^mzm^\.tiwm^m=^'-km\^^xiE.^ {hts-m (hm^omss^s 

^ b < (J 6 <geA±, cfcOifftU<«l 0fT&J&l±tC^j:§t)(OT$)S. 7ici5, ±IST 
ffl V i ^ @ 4o ck ^ H ® . II ^ I ffl I. i § =b o 111 - CD CD T * 5 . 

led 5 - 6 0 nm, it#lCtt 5 - 5 0 nni<i:T§ d t *^*f S 

J'cf^D, ^L%^<D^^fi.Wi'^m\Z^\^X\X. ^ (I) CD^TiJ >m^{$(DI5;*^ 

(II J) (D^-^^^) h'>fi:^tiSfc«^ (IV) cDX5"U;n^7i>'(i:'&%<& K-A° 
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O R22 



^ (III) iz-Di^xmmt^t. ^ (III) R2^^^UR2 2\t7i^mm^. 7 

R2,. R22xm-^n^7')-)mt\yX\t. mmm^^Lx\,^xh^<. ^^m 
R2M^^7)i=^)v^^rz\t7^)--)im^mL. zn^oM^mtLx 

it. R2,. R22<DtZ^(Dh<Otmm<Dh(D^m\ff^Zt^^X^^, t^^Uu 

x$>^tt, Bii^-r^R23i5i±, R2Am±\tMi^\zm'^Lxm^m^\^xh^<. 
^ (III) o+^i^u KWb^tiomwy^OTJc^-r. M,i^m\t~f$&^ an 

a) 0R2.^(7)m^-&T'^L.TVi^. t-fz. Wim<Dm^^>-^>m\Z\tl -i^-- 
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(Ilia) 



No. 



^21 



122 



^23 



^24 



MM 

II 1-2 

III-3 

IIM 
III-5 
III-6 

III-7 

III-8 
III-9 

111-10 
111-11 
111-12 



H 
-CH3 
-C2HS 

-C3H7 
-C4H9 
-Ph 




N(Ph)2 



-CHs 



H 



0- 

m- 
P- 



H 
-CH3 
-C2H5 

-C3H7 
-C4H9 
-Ph 




N(Ph)2 



H 

H 

H 

H 
H 
H 

H 

H 
H 

H 



-CH, 



H 



H 

H 

H 

H 
H 
H 

H 

H 
H 

H 
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cnh>0it^mt'ji^(Dyjfk. mpn^^mnvf^mz 8 2 1 5 2 9# , 151^2 s 

21530^, |Wim 2844484 Iql^ 284448 5nm\Z^-DX^^r 



^ (IV) \z-o\^^Tmmr^t. ^ (iv) R3.H7i<^/E^$rc(i7u-;i'S 

e> « fS) -T t) S J'j: 5 t) <D T o T J; . 

R32. R3 3T^$n^7U-;i/Si tTtifi^S^Wr^fcOT'$>oTfeJ;< . 

h'j;i^siidt#tf ^,n. {i^S(J:LT{t7U-;i/7 5ys. 7'j-;u75y7U 
(o^^um'^^ (IV) •r^$n?)'fk'&ti*^^.^^$ns-'(iffiosiw)±j&i. -^ns 

R.V2. R3.Ta$n^7;i/'ir-;USi:LTttS^S^W-r'2>t)<Z)T*-pTfecf: 

R:.,{i7'j-;u7$yss?tti7U-;U7 = y 7'j-;bSS:St. zn^^izit 




(IV) 
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ztiibc)it^mt^j>^(D:^ii. Fil^ti'KU 7x-;i/7a >i^2^^*^w i t t i 

Lx\^^?>y3-fy^iif^L\,^f)^. m^^iz^^xit. it^mt)m^\z^^r^h<Dx$>'D 
Tfecki^o ^^m\t. -^mizit. ^mm^m^mmt $)^immmt 
Lxmmx\:^>n'-hm-t^^K ^^^i^^itmrn/-^^ >y~'p\z:^m^ii:xu-^ 
^ >'ift^z.t\z^t). ^^m^m^(Dm-^izM-t^o 

tz\tm':^^(Dmm<oit'^mt\^x\-x, itMBse 3-29569 s^'^mi. ^^^ 

2- 1 9 1 6 9 4-^^^. #ffl¥3 - 7 9 2 #^^l?{CfH*)t$nTli^^aW^ 

mw. it-')J-^yx.ymiim\1^n^o c:neco^t:^tjJi2@a±«r?g^bTm 
iiT'bj;<, ^tz.'mmiyxm^^^ztifix^^o u^. U'^m^^zfcD^^mt 
m^^t>it^m'^. 'Z-^-fLh^ (II) (Df-hy7'j-)i'y7^ymmmzm^-^ 
n-fftK m\^^^z. t:f)^xt mi'<DmWf\zj:ox\m^m^zmmr^iEjiQ. 
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z0t^. mm (xx\^-'fmt^>z^OA: irom) mf)^i^'it>itt^5^> 

nxti^^K m^&xmmm\z\t. nut. (s-^^yjy^h) 7;p$-'::7A^ 
z.<r>tt. ^^mii^^m'f-mit!<Dm(D:kt^M\:^m(^m(Dm\znm-t^z.tt^ 
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C: <7);U y U > (O^ffl (I I ) 5^ h ^ 7 U - V 7 5 >m^#:^ 
i^Hi^75 >C7)0. 1 ~ 2 Owt« Tfe5;i<i:;^)W^Ltic :i(Z)J;e>7i;U:/U>lz 
t^liTti. EP06509 5 A1 {M]^-^m^l - 4 3 5 6 4^) 

(S-^^yjy^h) 7;i/5 - -^7 A(7) J; •5/j:«^aAi«jitt^l:^^S:^W-r 
4'O^Mifii^75^b^Si^Hi^7 5>Oi;e>fj:jE7LaA^illit{b^1^^^W-rsi 
ft^cD^®i£^{I-r'^)-rc:«i:TiE?LiaA;6^b h U7x (8-^-y>J^h) 7;US-':7 

ttik^tii: 0 'b€< , wf-'eLXhiE^^x\zn\^x'^^u\\:^m'rthxi\mmz 

*l*ign*5^iT, It^t'Ji. tt»MScO/h$</i#!|sf, mf^M. Li. Na> M 
fe^::(h7!>^$ftU<.io 0-100 OninigS<i:1-^:i<i:7&^»*LVi. 
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ZtfimtLi^i, mPi^t. I TO (XX K-yKib-T >x'^ A) , 

I Z.O (ffii&K-ySf^bOv'^^A) . Sn02, Ni, Au, Pt, Pd, K 

0~5 0 OnoiSSi-r^Clch^ii^ifF^Uli. m^Ofi^ltS: 

-3 OQ/ciii'*^«l OQ/cm'fi^T (®a:0. l-lOQ/cm') I TO m 

^^io~3o oni) t)mifihti^o ^mzit, nomnmtmmmm-co^o) 

:^^UxA''f 7.{c:*5ViTtt. I TO0Dffitri*^:^t<;'j:§a)TA 1 l|©i2^<£LT 

t£^. mmz^mmtj.m^mif'^^m'^izit, mi\zm-^n^mmm^^m\z 

:^mnx\t.^^miz^(\)0m.^o)c^^^) >mmw^F^^^^z.tiz^-Dxm^ 

( A max 4 9 0 ~ 5 5 0 nm) , W ( A max 4 4 0 ~ 4 9 0 nm) , # ( A max 
5 8 0~6 6 0nin) <^)^^^#5 d <h*^T^. i^pJCAinax 4 8 0 ~ 6 4 0 nmcD^ 

zfuy^mom^mBu-?. sr- iu^^m\^^xm^Lx\^^^. 

7^)l^-m^1ktft^iSky^)\^^-mUt^tSiH'S>z.t\z^-DX'i^XhJ;:^K 
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myt^^m^mMt^^^um^^(Dyt^tiy hx'^^iiy-y^ji.^-:s:m 
vi5c<i:*^«FSL<, z.tnz^r)m^(Dmyt^ • ^^(^□> K^x >fcip]±-r^. 

T(D^§t(Dytx$>^o ZQ^otati '7-y 4 )i^^-^^^^^:it[z^K>. CIE 

5 ~ 2 0 /imigjgii-rnJictti. 

xh^^^, 

mii'^'&^^tx^^^<D^^m^nyh<Dx-$>^^^. A<>y-. m^^r^sf, 

<iX^m<Dm'^4 9 0~5 5 Onoi, W(7)ii^4 4 0-4 8 Onm, #(^^'^5 8 0- 

6 4 OnmT^D. AiDax#)fi(^X^::7 h;i/(754^ji'|ii75Hi"rn(7)Ji'&(C'b 10-10 

omx^^m^mnm^L^^. mmzit. u—^-m^muEfimLxiio . 
u-'^s,>mt'tm. ^')i^>mt^m^ i^7:^>j^it'^m. y^ui^T-y% 

\To<D^m^\zy^-9^^\ifU\'^^ot£.Pimmt.^^^o 
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mm. y./^y^. cvd) miz^^xm^-t^z.ti!t^-vt^, 

7^;U7 7X^SI*rctt^S!K^/!)^0. 1 uvi&,T (31^, TISMfiO. 0 0 1 u 
M^Mmo^mt^izm^-^nU^^^K 10 -'Pa (10-*Torr) JKTOJl^S 

^^xmmLx^m^m0ii-r^zt^^fff^L\,^o m^^xmmLxMrtut, 
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tr>=i-h, "f^^y-f. ^^7.hm) , 7>^^^7 • r^ovx-y h (LB) m 

t^a z.(D^'Dti^mELm^x\t. JU^-^m^^m^^ts2MPj.±(D^^ 

tz.n^r)^mm(Dm^mm^(D^ytmt(Dm'^'^m^rtif)^tr^h(Dx$>^. 

cnx. /uyf--ym^^m\t, mytmnx(DnT-B.\'mmtts-)vi!iX' 
mmti^m dss* o , n^f'tit^-jitim^m^mz^^^r^ z. tx-nm^^t^-i > 
h^^zs^^t^^ > hf)m^mn±mzm^'DX\r^^^ytmx$>^o 

m^mf)^^&x^ti^^--)v\z^^nM^mi)mu^<^^-^'-^ ttj:t>-^m^ 

^^J7<Dn^mm(D]tmi/l 0~1 O/l. $fSL<(il/6~6/l. ckO 
iff^ L < 1 / 2 - 2 / 1 -S^^JiTfe ^. 

<ox$>K). n^m^iSc.<Dh<D\t. mfommmmt^^u-!f--ym<i:iom^^h(Dx 
^i^\z. /-^^Tf.-^m^^m^^mzLxm.mt^o 
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Mttii • ^--}vm'^'&m\z^mit'^m^m\'^tz^'^. %^m\zn\^x^\ ^)Tm 

m^^^^mmmi\:%wm'&\z:kt<^-^r^<, 
z.z.ximm^mts.m'^^m^^x-^ <b\zmnt^. 
mx\t. '^m/t-'-)vm^^m/%%m/n=f'mm^m/^m<Dml^\z^\f^x. 

:L(o^^it^-)vw'M^mt-^ib^^m^0i!^--MzM-t^nmt^=¥-mm^mt^ 
^%%m^(D%=f-\zif^t^nmt^%i^^^nhL<\t. ^^(cisi^M «o. 2 v) 

=f-m'&tis^-)vmmtmL^^ii^'^n\zi&ummtfi.^> z._^x^^m(o^^^ u 

<DiSii3.^^^m&(Dm^j^^^mmiZ^^-^'it^Zti}iXttjL<rji^(DX'. ;u 
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t.fz. mmEh(oWsm\tm.%^^=T-mm^m-h^^<Ditw^^\z^^^^x^'o. 
n.%m\z^%^%^-^^z.txh^o tut>-ib. mwmm^x^^^^m^'^^ 
cfc o t^<^\miimwLXh^^t^t^%m^\m^mz'& %^ \zm7^u 
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2 lJ^^±(^%^MO ^ ^>/j: < <!: 11 13 « > H *t K - y $ tlT -5 d i: 

tLxJit. m'^mm±. u^^mtz.n^iommmiz^i-f^nrcziimmiSLO^^yt 
mi5^zs/'^ft^tmmmizf&i-fi^tirzm'f'mm^<D^^mx'^f). ^rn^it^m 

^^o ^rziEifimm^(D^ytmi,tiEjimxmmmt'^!^^. m^mmito)^^m 
\tm^m?.mMmt^^^^^t^7.httmtvxm^^rz'b(Dx$>^, 
:kiz. z<o^^umztii-^v\r^mmELm^\zt5n^^^mm\z'D\,'^xmm-r 

m'F&.x^ii^uy^rz\tmm^(Dm < rm^ij tasf) ffiaojg^i^fg^m 
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$nfci!ig^«::£7)^t|'(D^7tS (H-/t>h) ^^ii2Mt«;i(dm4'0 

d O J: ^ nc3i«5tt?l^M*^ 3 ® |Jjl±"r * o T t> I^^T * S o 

iii) $6>tc. m'f-mm^omytmtm'^^ytmom.^^iz'Di^x, mxiitm.'f-m 
m^^^m'¥-t^m^(D^ytm. u^^^m(Dmiz2mmircm^^Mm-r^o n'i' 
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<t^<^itmom\^^m^utts-)mmmii^^<mi^^mmmmm\z>^y h 
^"^^^^mmiiit^mitmom^m^izitm^mmmt^^KnB^mmmmK 

^^mm^^7.h(D^^'^j7mM^^^x^znz^o^^^Mx<D^^^m^^ 
izt^zt^ixt^, zott. -miz2m&.±(Dmytmi!}^$>oxh^i\ 

^iZitl 0-^8 OmXHo^Zt^m^LK, %^S(7)^lfff 6 0 - 4 0 Onm 

xi^^zt'^m^Li^^ tm. m-^mim^fzyxDm^^ts^ 1 0 Qm, ^etc 

H 1 0 ~ 6 0 nmT-* S C «!: 75?Jf S L ti. 
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v-z^yhiz-Di^^xisimr^o \^-n>htLx\t. tx'\zm'<rz^ (i) 
$ns^TU>^«<*:, ^ (III) x^-^n^=¥t^ 0 I'xt^m. ^ (vn xm 

m^^^z.t^^x^^. z(Dm\ mB(D^mmttsiK) o ^^t'^^hm^^^:! t 
t)^xt^, $e.ic«, ^ (VII) x9^tn^f^^^mit'^m^m\^^^zt-^^x^^. 
^ (VII) {cov^Tlfts^l-i). i?: (VII) iz},mB<^)i^zfu>h^^-^n^. 

(At) n,-L (VII) 
^ (VII) tCiSl^T, Ar«5^S]KJlS^^L> m{i2~8a)g|gcT*'9. 
0Ari,tm—Xh^tSi^h(DX$>-:)Xh^i^^o 

j^mmm&tLxit. ^mmmity^^mmm. i^nmmmjm-^mif <hn^c 
^^m^itTi^^m^mtLxit. ^>-iL>m^^tsmit7iimmm^rtix$>-DXh 

'>7xzi;ps. 7U— ;i/7xz:;us, 7'J-;u:r+>'7x:i;us, 7;u^-;i/7. 
x-jw*. 7^y7x-;i/S, :^75'>'^s. 7>nu;ps. trwnji/S, 

-}imt^^-fym\ii^tl^o ^Tc. 7;U+-;l'71/-> (7'J-Jl/7Jl'^» 
7 'J -^7>)l/=^^-;i'gT'* -9 T 'bet V\ 

5m5STt)6fi5!lT'bJ:ti. MWm\Zit. ^X=.)Vm. 7 'J tfD-'j;i/^, 
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yjL=.}\^m> 7U-;P7i-;PS. 7;U'Jr->iP7x-;i/S. 7^y7x-;us. 

L<, 7;u^;i'S«iI^^^-c^^Tfe5^i!S^&WT-5)fccoT^oT^)J:<, /5=^;p 
X5^;i/S, (n. i)-yot!;Ug, (n, i, sec. t e r t) -^9- 
(n, i, neo, tert) -^>^)l^, (n, i, neo) 

'>;ps^©7;p^;psd<^jf e.n, c:ne)07;i/4^jus<^7x-;i/Sn*3tt5s 

0:R«:«aitbTfi. (o. m, p) -hU;US, 4-n-:/'^)Vy:ii~)Vm. 4 

^Lfc7;u=^;i/SS:Ptfs::<!:*t-e^5. $e){ctt, 7U-;i'a55^«, 7x-;p 

S^(D7U-;i/S;0^it^U^c7x-;i/ST-^oTt)ct(.^, dOck ^ ;S:7 U -;U7 
x-JUS(De:#:^J<i:L/T«. (o, m. p) - k:7x-ij 4-hU;U7x 
3 - h'j;P7x:n;us, ■rl/'7x-«j JPS^d^^tf e>n5. 
7;l'^-;P7x-;l/S<>:LT«v 7;i/'^-;i/gB^3'Oi^i^^|gc;&^2~2 0Ofe<^ 

;5W*t<. 7Juy-;i/StLT«h'j7U-;u7;u^-;u»;&?$?*L<, ^jj^ 
h U 7x-;i/k*-;i.s, h U h U;i/e-;US, h U f7xr;ut'-;i/«i?75t# 
tfe>n-5)o c:Wcfc^;5:7;U^-;i/7x-;i.SO:a#:«s|<i:LTfiv h'J7x-;i/t: 

- 7 X - ;i/S^d^^tf ns . 

7 S y 7 x^;US t LTfi, 75./ m^lfiVT U -;P7 5 7 ST* ^ 
*L<, 7U-;U7^/3i<hLT«v7x-;U7ayS. 7x-;i.f>'j;U7^/ 
S^;5^^tf i^ti^o :icDcJ;^7i7^7 7x-;i.S(7)B:^^j<hLT«, ->*7x-;i/. 
75/7x-;i.s, 7xzL;i/Nij;w7 5y 7x-;i.si?7ii^tf e>n^, 

■^-75^;i/S<i:LTti, 1-:^75"J1/S, 2 -±7f^;USsp-^a^-5-cj;t^. 
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i^com (2-8) m<Dnm^mTo m^mt^t, ^co^figi^^0^^2m±<z) 
>, tri/>, i^u-t>, h'j7xxu>. ^>y[c] 7x:f>h^>. 

[a] 7>hy±>. ^>^-b>, ^Ul/>, v'^>V [a. j] 7>hy-t>. 
i^^>V [a. h] 7>hy±>. ^>'/ [a] :^7^'fe>> A+l^-fe>, 7> 

Jli^^^^§i^^^^tUT(i, i-yh [2, 1- f] i'y=^/'J>, a-:)- 
7^7x:^>h'J->•>. yaLi->ha-t^-^V-)l. ^yU/ [6. 5-f]4^ 
y'J>, "OV [b] 5^:e-77>KU>. '^>y [g] ^:*-7 7>SU>, 
y [i] 5^7j-77>h^>. Cb] ^:ty7>hy^y>U^*m\i<btl 
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BMt}m^Ll^o Tzfcb. L*^7>h^-fe>75^^>^#^nS2*;t«3ffi0^a 

■^21@Ui±**^coj;5?5:JiS-e*S:i<»:;{>5ff*LVi. ^UT, 1*{z(iL«7>l- 
^-fe>A^6^«$n5 3fi5©^Sd5^ff*L<, (VII) (7){k^i6!3<i:LT«. CKD 

,J_;^7;^z^.-;^) t> h 'J>ii/ST^-5=fo<^?!?w^L<. (vii-a) t 

(Ar I.) 2-L.-L2- (Ar 12) 2 (VIl-A) 

0^:1', L.43<fcr/^L2tt€->«f7>h7-fe>75^?>i^S^n^3ffi(^?^SSr^u> 

tie)^iii1^|pI-T*S*«, Sfcj:oTViT*)i^>o Ar ..iSctri^Ar .2tt#'«r7'J 

is, 7U-;W7;U=t^->'US(^7> h7-ir>lc*5tti>.^^&{tfi- 7>h5'-t><D 
9. 1 oeT»s::i:X>WSb<. 7>h7i:>|Wl±«li3:^fc«2{2:T^^r 

-SdihTSW^bVi. *fc, 7U-;u7;u^-;i^»«:i:<4:6*)ic(SMlstiwi<i(0t)(7) 

JK^Ttc. (VIII) T^$ti'5{t'&ti(^Ai*{i«J^^1"*^*v 
:£$n-5fcCDT'«?^t.n Z.Z.X\X. ^ (VII- 1) ~ (Vll-8) SrfflV^T. Cltl 

TV^?)'b(7){C':5liT«, iKftCC:tt)e)7:i:l<i*^€0. HT^^Clii^TnU. "T'^T 
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(VII-1) 



R07 Ro6 RoS Ro4 
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NO. 


"01 


-Ro4 Ro5 


Ro6 


Ro7~ 


Roio R( 


311 1^012 


1-1 


H 




H 


H 


H 


m^t'7xnij;u 


1-2 


H 


0-t'7x— U>U 


H 


H 


. LJ 

H 


o-t'7x— 'J;U 


1-3 


H 




H 


H 


H 


4-n-7'5^/U7x-;U 


1-4 


H 




H 


H 


H 


4-t-7'5=-;U7x— ;i/ 


1-5 


H 


p-t*7x-'J;U 


H 


H 


H 


p-t'^x-U^U 


1-6 


H 


Ph 
Ph 


H 


H 


H 


Ph 
Ph 



1-7 


H 


Ph 


H 


H 


H 




1-8 


H 


Ph 


H 


H 


H 


Ph 


1-9 


H 




H 


H 


H 




1-10 


H 




H 


H 


H 




1-11 


H 




H 


H 


H 


1 -:^75^;^ 


1-12 


H 


m- f-UJU 


H 


H 


H 


m- hu;^ 


1-13 


H 


0-h'JJU 


H 


H 


H 


0 - h'j;u 


1-14 


H 


p - K 'J ;i> 


H 


H 


H 


p - h U 


1-15 


H 




H 


H 


H 
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No. 



Roi ~Ro4 Ro5 



Ro6 Ro7~RoioRoii 



W2 



1-16 H -C=C-Ph 



H H H -CsC-Ph 



1-17 H ~CSC-Ph -C=C-Ph H -CsC-Ph -CsC-Ph 



1-18 H -CSC 



1-19 H 



1-20 H 




H H H -C=C 



CH, 



-C=C-\ >-N^ H 
Ph 



1-21 H -C= 



Ph 



H 



H H 





CH3 
.Ph 



Ph 



H H H -CHC 




Ph 



1-22 H 



Ph 



Ph H Ph Ph 



1-23 H 



1-24 H 



H H 




H 




NPh2 



^ /-NPh2 
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No. 



Roi~Ro4 R 



05 



Ro6 Ro7~Roio R 



011 



^012 



1-36 H 



1-37 H 



Ph 



Ph 



1-41 H 



1-42 Roi=Ro4=Ph H 



1-43 Roi=Ro4=Ph 
Ro2=Ro3 



1-44 



1-45 



Ro2=Ro3 



H 
Ph 

Ph 



0-V/=\ H /=\ Ph 




1-38 H Ph """^-^ 

1-40 H 



H 



H 

H 
H 




H 




H 



H Ro7=Roio=Ph H 



Ph 



H 



H 



H 



Ph 



H 



Ph 



Ph 




H 



H 



Ph 



Ph 
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(VII-2) 



Ro28 Ro27 Ro26 ^025 ^024 
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No. 



Ro21~'^024 



Ro2a~'^o3i 




2-13 H Ro26=/=v Ph 




2-1 H Ro26=o-t'7i-U;i/ 

2-2 H Ro26=m-t7i-'J;U 

2-3 H Ro26=4-n-7'5^;W7i=.;U 

2-4 H Ro26=ni-h'J-'l' 

2-5 H Ro25=Ro27=m-l:f7x~u;i^ 

2-6 H Ro25=Ro27=4-n-7'5^JU7x=;i/ H 

2-7 H Ro26=P-l=^73:-UJU 

2-8 H Ro25=Ro27=P-t^7i^;U 

2-9 H Ro25=Ro27=Ph 

2-1 0 H Ro25=Ro27=m- K 'J )U 

2-11 H R025=R027= 



H 
H 
H 
H 
H 



H 



H 



2-15 H Ro26=1-^7^;U 
2-16 H Ro26=2-:^7f';U 



H 
H 



Ro32~'^34 

Ro33=o-t'7x-'j;u 

Rp33i=m-t'7x-U>U 

Ro33=4-n-7'f^;U7 x=.;u 

Ro33="^-l"'J<'^ 

Ro32=Ro34=nn-t'7x-ijju 

Ro32=Ro34=4-n- y 5^;U7 X 

R033=P-t7x-'J;i' 

R032=R034=P-t'7li:UJU 

Ro32=Ro34-Ph 

Ro32=Ro34=fn- K u ;u 

Ro32=F^034= 




Ro32=Ro34= 



/==\ 



CH'. 



Ro33= /= 




Ro33- /=■ 



Ro33=2-:J-7f^;u 
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No. 



Ro2 1 ~ Ro24 Ro25"" Ro27 



Ro28~f^031 



Ro32~Ro34 



2-17 H Ro26=-C5C-Ph 
2-18 H Ro26»- 



2-19 H Ro26= 



:-C.C-Q 

C 



2-20 H Ro26= 



Ph 

«=\ Ph 



Ph 



2-21 H Ro26«-C2C 

2-22 H Ro25=Ro27' 

2-23 H Ro25=Ro27- — C= 




2-24 H Ro25'*Ro27~ — C= 



2-25 H Ro25=Ro27= 
-C 



2-26 H Ro25=Ro27= 

— C 



=\ .Ph 
Ph 

/=\ Ph 

CH, 



2-27 H ^25^^27^ 

-C5C 




H Ro33=-CHC-Ph 

H Ro33='~C=C 



H Ro33= — C= 




CHg 



Ph 

=\ Ph 




H Ro33--C=C-^^^N^ 

H Ro33=-CsC 

H Ro32=Ro34=^ C = C — ^ ^ 

H Ro32=f^034= — C=C-"^- ^ 



Ph 



CH, 



;£C— H R032=R034~C5C--^^~^ 

Ph P 



H Ro32=Ro34= 



H Ro32=Ro34= 



Ph 

=\ Ph 
Ph 

Ph 




CHa 



H Ro32=Ro34= 

-C=C- 



wo 98/08360 



PCT/JP97/028e9 



66 





Ro41 




Ro49~ 


R052 RoS3-Ro56 


3-1 


H 


Ro46=o-t^7x-'JiU 


H 




3-2 


H 


R046*"Tn-t'7x-'JJU 


H 


Ro55=m-t'7x~ij;u 


3-3 


M 


"046=P c ^ X y 


H 


no55— P" C\/ X — V 




u 
n 


R« .-—il-n- IL"7 -r JL 


H 




3-5 


H 


Ro46=n^-KU;i' 


H 


Ro55=m- K u ;u 


3-6 


H 




H 




3-7 


H 


Ro46=2-:l-75=-JU 


H 


Ro55=2-:J-75^;i/ 


3-8 


H 


R046= /--V Ph 


H 


Ro55= /=\ ^P*^ 



3-9 



3-10 
3-11 
3-12 

3-13 
3-14 



-N 



Ph 



H Ro46= /=\ ^Ph 



H Ro45=Ro48=f"- tf 7 X - U ;U 

H Ro45=Ro4e=P-t^7x-U;u 

H Ro45=Ro48=P'^ 

H Ro45=Ro48=»^f^-^*'>'^^ 

H Ro45t'Ro48= 



,CH. 




H 



H 
H 
H 
H 
H 



D _ _ Ph 

"055- f 
Ro53=Ro56=n^-t'7x-u;u 

Ro53=Ro56=P-t:7xi:U;i/ 

Ro53=Ro56=Ph 
Ro53=Ro56= 



3-15 H Ro45~Ro48^ 




3-17 H Ro46= 
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No. 


Ro41 


-R044 Ro45~Ro48 


^049- 


'Ro52 Ro53~Ro56 


3-18 


H 


R046= — C=C— Ph 


H 


^^055= — C=C— Ph 


3-19 


H 


R045=R048=~~C=C — Ph 


H 


^053=^^056*" C=C — Ph 


3-20 


H 


R045=R047=— CSC — Ph 


H 


Ro53=Ro55=-C=C — Ph 




( VII . 4 ) 
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No. 
4-1 

4-2 



R57 

H 
H 



059" "066 



R06I = R066 ' 
R06I = R066 = 



4-3 H R06I = R066 = — 



4-4 H R06I = R066 = — 



4-5 H R06I - R066 - 



4-6 H R06I = R066 = — 



4-7 H Ro61 = R066= ~C2C 



4-12 H Ro61=Ro66 = 




4-8 H R061=R066= — Cs 



4-9 H R06I =Ro66= —CSC 



4-10 H R061=R066= ^C5C- 



4-11 H R06I =R066= — C5C 




Ph 
Ph 




\ /y 



n - C4H9 




-C2C 




wo 98/08360 



69 



PCT/JP97/02869 




(VII-5) 
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No. 
5-1 

5-2 
5-3 

5-4 



R058~R066 



5-5 



5-6 



5-7 



5-8 



5-9 



5-10 



5-11 



Ro61 = ^066 = 

Ro6i = f^oee = 

R061 = R066 = 

Ro61 = ^066 = 
R061 = ^066 = 

R061 = ^066 = 

R061 = '^066 = 



Ro61 = ^066 = — 



R061 = Ro66 = 




5-12 



R061 = R066= _CsC— ^ - C4H9 



Ro61 = '^066= 
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HTO^r^J^T^o ^ (H-1) ~ (H-12) \Z'^o <^ .m<Dm.^ 

itTTiKLTt.^^. /j:43, (H-6a) ~ (H-6c) , ^ (H-7a) ~ (H 

-7e) H-6, H- 1 tLXt^tibX^\^X\,^ 

5o ■ 



I 

(H-1) 

<D2 >3 
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(H-1) 



H-l-l 



H-1-2 



H-1-3 



H-1-4 



H-1-5 



H-1-6 



H-1-7 



H-1-8 



H-1-9 



H-1-10 



H-l-l 1 



H-1-12 



<I>1 



Ph 




s s 




<t>2 

|5l;£ 



<»3 

|5l& 
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(H-1) 

. H-1-14 
H-1-15 

H-1-16 



H-1-18 

H-1-19 
H-l-20 

H-1-21 
H-1-22 

H-1-23 

H-1-24 
H-1-25 
H-.1-26 

H-1-27 



<I>1 



-Q-N-(Ph)2 




43- 



Ph 



H-1-17 hQ>-^-N- (Ph)2 






/-V N-N _ 



N(Ph)2 



|5l£ |5]^ 

mtE mtE. 

l^fe (SI?E 

(^fe [alt 
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<i>/ <I>8 



(H-2) 
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(H-2) 





*4 


<l>5 


<I>6 


<t>7 




H-2-1 




Ph 




Pit 


Fife 


H-2-2 




o-t:7x^'J 








H-2-3 












H-2-4 












H-2-5 












H-2-6 


ip|± 










H-2-7 


m±. 








i§ife 


H-2-8 












H-2-9 


|5|± 










H-2-10 




s s 








H-2-1 1 












H-2-12 












H-2-13 












H-2-14 




-fvo 
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(H-2) 



H-2-16 



H-2-17 



H-2-20 
H-2-21 
H-2-22 
H-2-23 



<I>4 



*5 



4>6 



<t>7 



H-2-15 -O"'^"^''*^^^ 



|5|± 



H-2-19 PI± 



H-2-24 I5l± 



H-2-25 |S|± 




H-2-18 p± -^^-^^N- (Ph)2 m& m& 



|5]^£ 




Ph 



H 



Ph 



mtE. 



H 



o-fc:*7x-'j;b H o-t'7x-'j;i' H 



m 



-t*7x-ij;U H m-t:7x:i'J;i/ H 



p-t:7x-U;U H p-t*7x-'J;l' H 



H l-:h7f^;U H 



H .2-±7^JU . H 



H-2-26 "O" -0'"0"'^^^2 H -0-<D-NPf^a H 
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(H-2) 





<I>4 


<I»5 


<I>6 




♦« 


H-2-101 




- Ph 






m& 


H-2-102 










mtE 


H-2-103 


|SI± 




Pit 
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0 Ol^f^l (117 3cd/ln^ IKffijmm±#2. 5 V) . «!JK9i^^3 0 Ocd/m^'T'« 
4 5 0 0^raTfco;to 

^WjlfCiSliT, iETimXWMmt^<^tLXN, N. N" . N' 
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-xh^+X (-m-b*7x-Jl/) -1. 1' -e7x-;U-4. 4' -v75 
> (TPD0 0 5) . m^rnxmrnrnt'^'^tLXb^JT. (8-=\^/iJ/^h) 

TJi/S-'^A (A1Q3) ^^^m^K mmcmmmmo . sma/secx-mmt. 
^ntmm^zmTr^it^m 1-103 hmmmmm 0.007 nm/secT^^ lt 4 

OninJSO?g^Ji<htTJ^fi)cU:t. jg^)ilc:*5l/iT. TPD0 0 5 : AIQ3 -.m 
^it"^^ 1-103 = 50:50:0. 7 (liJPit) TfeS. ^<Dt$7&^i^J60»J 

1 (hi^^micLT^^Srf^sstfc. rzfcL. UTD AT A^m^^rziE^Q.xmxkm 

::<DELmj-iZ.mE.^^tal^xm.m^mLrzt:i^. l S V • e O OniA/cin== 
•Tf 5 4 0 0 Ocd/m^Oiitfe (M^@:^&SADiax= 5 1 Onm, -feigM^x = 0. 3 

oy = o. 6 0) (D^mmm-^n. zonyt^tnm^mnmn^xiopoo 
nm&.±^Mi^x^^rzo mm<D^^mm\ti omh/cisi'o^nmmwiX'G o o omr^ 

(1 0 3 0 cd/In^, mmm}£±^ 2 . 0 V) , ^DSS»^ 3 0 0 cd/m'X'it 2 0 0 0 
OBtrBlT$)ofc» 
JtlJ^fy4(Dig^S^fflV^:iij:(.i=»fig«)5^^^lcJt'^1&©t1#tt*^^ 

{mmm 10) 

{C^fel^T. iE7LaAlSr4 OnmPtC^g^b. iE7L$feiiS5: T P D 0 0 
5 (h^byu-^ (7wtX) <h<£rfflV>T2 OnmiflCJ^fiKL, ::<7)±(C^)fel$:lli£^ 9 
^:[^^ICTPD 0 0 5 I Q 3 <h««J^ik^#l I - 1 0 3 t^^fflViTJ^sKT'S^ 

z(DELm^izmm^misaLxmm^mvrztz.^. i2v- esomA/cm' 

T6 7 6 0 Ocd/m'Oltfe (fg7tSI;*:J^:gAinax= 5 1 Onm, SSOnm, feSffi^ 
x = 0. 38y = 0. 56) O^mmV^-^tl. :i<D^^<,t^t^^^nm%^X 

1 0 0 0 oii#rpm±^^LTVife. mmo^^mti OTuh/crn'ommmmmxe 

SOOI^FbI (9 0 0cd/r. IK«imiE±#2. OV) , mm'm^S 0 Oc6/m'X\t 

2 5 0 0 OBfFBlT^ofco 



WO9»083«) PCT/JP97/02869 

349 

<mmm id 

1Q3) ^^^mi^K inmcmmmmo, sm/secrm^L. ^ntmmizm 

mt"^^ 1-201 hM^Mm^l^O. 0 1 5niii/secT^irLT4 Onumom^m 
tLxm^Lf::, ^i'&JilCiSl^T, Mmit^mi- 1 0 2 : A 1 Q 3 : ^sj^-fk^ 

4^1-201 = 50: 50:1. 5 (mmit) x'$>^o -^(Di^-d^tmmm 1 tm 
mizLxm^^r^mLtc. tztzL. uTDATA^m^^rziEKmxmmmits on 
mm. II - 1 0 2^mv^rciEJimmmti omm. a iQs^m^-^ftni'Q.Amm 

z.(OELm^\zmm^wijaiyxm^^mLrztz^. i av • 7 somA/cm- 

T9 8 0 0 Ocd/m'omfe A inax= 5 2 5 nm, fe^Mmx = 0. 2 

9y=0. 6 7) (D^^y&J|jl|g;^n, CO%^{l^^^^|?Hm^T 1 0 0 0 0 
l^rBm±^^L.Tti;5-. «S©iiiil^Klttl OmA/cm'CD^mgiilKi(lT4 0 0 01^^^ 

(1 l oocd/ID^ i^»jmjE±#2. o v) . mnms 0 ocWx\ti 8 0 0 
oNFfyjT^ofc. 

<^SS^J 12) 

I- 1 0 2t)i':f u>t^m^x2 omm\zm^b.c(D±\zm^m^Mt^mQ t 
mmizm^it'tmu- 1 o 2 tA i Q3tm7r:<t^m 1-201 t^m^^xm^ 
•r^m^tmm\zvxm^^fi^mvrzo 

Z(DELm=F\znE.^mLXnm^mLrztZ^. 1 3 V • 90 OmA/cm' 
T8 0 0 0 Oc6/m'(DnB^ i^^m±'1&m X aix= 5 2 5 nm, 5 6 Onm; fe^ffi 

^x = o. 40y = o. 55) 0^^i)mm-^ti, z<D^yt\mm^mmmn^ 
T'l 0 0 0 omrau^^^bxi^^rzo n^o^mmiti omh/cm' (ommmmmx 

eOOOmm (10 SOdM^ IE®i«JE±#1. 5 V) , Vjmmms 0 Ocd/m- 

Ttt2 5 0 0 ommx$>-Drzc 
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^mm 9.10 icisv^T. mmt^^ i - 1 o s f^t) o (ci, M^^k^^i^iv- 1 

(mmm i s > 

mmm i e > 

HSg^iJll, 12{C*3V^T. mTf^it-tmi - 2 0 KDi^t^D^Z. fJ^^b^tllV 

'Aiz^^^mzMfH^Lrz^mELm^^ommm^m'r. ^r. cnibonmm 
mizm^^rzjEii&.xmmoit'^mii i m, lEiimmmmoit^i^i^^zj^jEiimm. 
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'A^^x. ^•7^)>mm^ mTTiit'tm I 103) . )vzfu> mTFit-^mi 

-2 2) :fecktXhU7; (8 - + yuy 7 h) 7^5 --^7 A (A 1 Q3) (D^^Z 

<#%M1> 

0$ 1 0 OnmO I TO^HjmM (US) <£r*-r§;tf ^ XS« (1. ImmJ?) 

1 O-norr^T-Mffitfe. 
^l^T, N.N'- v7x::iJV-N. N'-t*;^ [N-7 x-;U-N-4- h U (4-7S7 7x 
] (him) ^mMT^&2m/secX-5 Onm(Dm-^\zmMl^. IE 

N.N. N'.N'-xh7+;^ (-3- t*7x-;i/ -l-f ;U) ^>v'>'> (TPDO 0 5) 

$^>lChUX h) 7;i/5n'^7A (A 1 Q3) <!: U >l^»«: 

i:^^*3i^2nin/sec«hO. 0 2 nm/secT^^«L, U >I^^^*U . Ov 

MgAg (fisjtio : 1) ^mmmmo. 

2nin/secT*2 0 0 nmOJf^ ic^*LTltffi.i: U ^mmtLXA I $:1 0 Oni 
<##«PJ2> 
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m^i 0 omo)iTommmm (^my ^^t^isy7.m^ (1. imm) $r. 

1 O-norrSTjg^EEL/Sio 

N.N'-'>*7x:i;i'-N.N'-t:X [N-7x-;U-N-4-|>'J;l/ (4-7ay7x 
J ^>i;z^> (HI M) ^^«ii^2nin/'secTl 5niDOJ?${c^«L, IE 

N. N. N'.N'-xh^^X- (-3-t:7x-;i'-l— r;i/) ^>>?^^> (TPD 0 0 5) 

■^ib\Z. TPDO 0 5«i:hU;^ (8 - +y h) 7;P5-':7A (A 1 Q3) 

t^i$:m}tf)^l : 1 chfjiSi-SfC, 75i-Q;i'::^^> m7r:it'^^l - 2 0)^2. 

:i<Dtt(DM?i^S.lit. miZO . OSnm/sec. 0. 0 5nm/sec, 0. 0 0 0 2 

y h) yjU^-^zA (a l Q3) ^^l^jtSO. 2nii/secT5 5nni(7)»$ 

$e)lC. r)lcJ£i|^^.^^o^t*. MgAg (fifitbl 0:1) <£:^^)lJgO. 
2nin/secT2 0 OmOm-^izMMbX^mtL. ^mMtbXA 1 $r 1 0 Onm 

^T'J >mmW<D^%7.^^ V}V^m2\Zmr. ^(Dtt(D^%7s^!7 hMt 
^XT\Z7r^:t^ o fm^<r>Mm E L m^^ffl l^T^liJ^ L^c OT* 5, 

h'JX (8-^/'J/^ h) 7;U5:z':7A (A 1 Q3) O^^X^i^ H;i/$-04 
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oonmonommnm mm) ^^t^:^y7.m^ (i. nam) 

X 1 0"'iorr*TMJEL';^, 

'A^^X\ 4. 4' . 4" -hUX (-N- (-3-;<5^JI/7x-;i.) -N-7 
x-;i/T$y) hU7x-;i/T= > (MTDATA) <Sr^*)iiS2nm/secT4 0 

N. N. N' N' -y-hv^T, (-3-k*7x-;U- 1 ^>xv> (T 

PD0 0 5) i^3tiii!2nm/secTl 5ninOj?^{c:^3tL, iETLiijillit Lfc. 

r)V5.=Lryj^:^^^^^o. 2nin/secT7 Onin<^;p$(C^*L 

Ac. 

ilJJE4^3l$rfi^ofc*^. MgAg (S«itlO : 1) ^lltiimo. 
2nin/secT2 0 Om<Dmt£izmMLXmmtL. ^mmtbXA 1 1 0 Onm 

m4t)^ibiof}^^^^\z. h (8 - 4^yu yy h) 7)v^-0a (a i q 3) 

<^lllfim 1 7 > 

m-^i 0 omoiTommmm mm) ^w-rs;^/^;^s« (i. imm) 

1 O-norrST-MEUfe. 

N.N'->?7xX;U-N.N'-t'X [N-7xXJ|/-N-4- h U ;P (4-75 y7x 
x;i/) ] '>s>vv> (HIM) $r^ifji^2nin/'secT5 Onin(DJ?$lC^^L. IE 
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N.N. N*. N'-xh7+;^- (-3-lf 7x-;U-l-<;U) '^C>v>?> (TPDOO 5) 
^f^iZ. TPDO 0 5<i: hUT. (S-^yj/^h) TJL-^-'^zA (A1Q3) 

5 vol % ^tf ck ■5^20 nmOP ^ fc^ll^ U» fi^® < 1 O^^tii i L fe. 
CCDtfro^l^jii^ttJlitilO. 0 Snm/sec. 0. 0 Snm/sec, 0. 0 0 2 5nm 

TPDO 0 BtA I Q3<h$<*:S(Jt;{>n : 1 t ^ «t o fC, ;5^0i?vU 
>^^^©^aj^^k;-&ife I - 1 0 3 1 . Ovol%^t;c};5(c:2 OmncD/f ${c*^3|p 
U^m^^':r<D%20^itmh\^1^, COt^tTJ^^jg^^HSlCO. OSnm 
/sec, 0. 0 Snm/sec, 0. 0 0 1 nn/seci: Lfe. 

y Uy^ h) 7;U5-'^7A (a l Q3) ^^^iiSO. 2nin/secT5 Om<r>n-^ 

\zmm\^fz.. 

•^^\Z. MJE4*J8^«^7t^*, MgAg (a«itl 0:1) $jlSi*jia!0. 
2niB/secT2 0 0 niii<DI?$ {^liSg^fLTISfiii t, %nMt.\yXK 1 1 0 0 nm 

C:(OW*|EL^^^{'mEE^EP5PL/TSgSti&gf£L7'c<!:;i5, 1 OV- 5 OmA/cm' 
-es 0 0 Ocd/in'a)||Jife (^)tM::^SESAmax= 5 6 Onm, 5 0 Onm, feM^ 
.x = 0. 3 9y = 0. 55) ;i<05g>t«IS:iiT;H3*>IIH^ 
4'Tl 0 0 Ol^rBim±§^j£LTV^;t. g|54)-W#^3tg|5com^*3J:(DCfi)cS«^<7S: 
tta!0¥M»J« 1 0mA/ciD'©)t«Mlgftlffi«lT4 0 0 0 0 h r (?JJ»! 
0 0 Ocd/m-, ^fODi^iilim 7 . 2V, l^i!i^ffi±#3. 0 V) T'^o^Co 

(5 1 Onm) /;i/yu> (5 6 Onm) «0. 6 5T*o;to tfe, ^t^X^^^ 
h;K?)¥Mi1i (l!:^tf-i7©3SSOi|i^co,^(^r1i) «12 0nniT*0. i'T»J> 
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<)tm\7> 

)i^ZfU>ti^^O>t^^MmMSlO. Inm/sec. 0. 0 0 2 5nin/sec. 0. 0 
0 Inm/secT^llJtL., )V^U>^2. 5vol%, ;^TU>^^^5&1. Ovol% 

-oft, 

<itMtm8> 

itlSe^J? lC43ViT. ^^1<7)*X h*f*4$:A 1 Q 3 (D^^toKl \ZT P D 0 0 5 t 

LrzjEjimmiSL<D^^M^m^t^\s,f)^\tmm\zLx^mELm'=F^mc, 
zo^ytx^^ h)i^m7\z^-r. MHi^ibJi^zfuxD^^m^Lxi^^^^it 

<imm9> 

)V'fU>^^MMM&0. Inm/sec, 0. 0 0 2 5 nm/secT^^^L, ;U^U > 
J£2. 5vol%'^trm^$ii3ii40f!^l?&2 Onmmzmj$.L, i^iZZ(D±\ZA 1 
Q 3 i^TU >^^#:Sr^^«jiSO. Inm/sec, 0. 0 0 1 nin/secT*al*U, 
^T'J >l^^{*:^ 1. Ovol%'^trmi^liiitt(7)^)tl^2 Ommizmf$.L. 
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<}tigimio> 
<\mm 1 1 > 

%mmn\z^\^^x. tpdo o soinaiffliiii^&j^^Lfeos, tpdoo 

5t)\^-:fV>^^mm^M0. Inrn/sec, 0. 0 0 2 Snm/secT^^I^^L. 
1/>S:2. 5vol%'&triE?LiSilH40^^^^2 0 nmiStCj^fiKL. 'A^'^XK 1 Q3 
t^vU >^^<^_$^^«rjig£0. Inm/sec, 0. 0 0 1 nm/secT^^^L, C 

CO^^ELm^{C.lll£^EP>!jDLTm§it^8iiLfc<i:::5. 12V- 5 OmA/cm' 
T'4 5 0 Ocd/m' OHilife (^^M;*ci^S A inax= 5 6 Onm, 5 1 Onm. fe^J^ 
Sx = 0. 4 2y = 0. 5 4) 0!T!3t75^5l^$n. c:0^^ti^<^7Jl/::r>^a 
n.^Xl O^FBm±^)eLTLiJt. gP5i'W*il)tgB0itiS*5J:«:^«ik<7i7!>'' 
o^li^c. Wm<D^Jl*^«l OmA/cm'O^miJS^SftlKifr-Cl 0 0 h r («!JSI!® 
Hi 0 0 Ocd/m^ ^O^igSjmJBE 6 . 5 V, ^»jmffi±#3. 0 V) T^oAc. 

Ell oic^^x'^^ h;u^^T. iaio«fco, ^■^^)ymm^t)vyuyi3^t 
<%%m 1 8 > 

HM^l 7{C*5liT, TPDO 0 5COjE?Lfl2llSrJgiS£L;t©-^. TPDOO 
5 I Q 3 <!:;i/yU>^^ilSfiiHO. 0 Snn/sec. 0. OSnm/sec, 0. 0 
0 2 Snm/secTtt^^L. TPD005 :AlQ3*n : I tfi^ . )V:fVyif' 



WO98/083W 



PCT/JP97/02869 



358 

3t^-^^J>mMi^^^MmMmo. Inm/sec. 0. 0 0 1 nm/secT'^^.^if 

^(OmmELm'^iznEE.^^Mbxm.^^mVrztZ^. 1 2V- 5 OmA/cm' 
T4 0 0 Oci/ia\(Dnm^ i^^m±m^Xjan= 5 1 Onm. 5 6 0 nm, fe^J^^ 

x = o. 42y = o. 5 4) (Dmytf)mm^n. z(Dmmmm7)vzi>nmn. 
*^-p3t. mm(Di\^mmti oviKycm'(o^mmmwsmmx4 o o o o h r mm 

1 0 0 0 cd/m'. 9V. Ki!jmEE±#3. OV) Xh-Dtc, 

%\zmythX\^^^Ztti^t)-h-^^. Z(Dm'^(D^it7.'<^^ V)V\t C/R\tO . 4 2 

Tfe-^rc. *rc¥fiirtJ«13 0ninT^':>Ac. 

<l!?Jfi«a!l9> 

TPD005(hAl Q3(D#:^it^TPD0 0 5/Al Q3 = 7 5/2 5 tntS 

I10#«IEL^^(cmEE*^inLTmoiE&ffttfc«h::5. 1 2V- 5 OmA/cm' 
T4 1 0 Ocd/m'ODHJiife (^7tffi:'c&SAinax= 5 1 Onm, 5 6 Onm, 
x = 0. 3 2y = 0. 5 8) 0%^*«?fl^$n/C(7)fg^«^j®T;U=f>5?ll^ 

0 0 o^Pami^^LTVifc. n^mnn%^<r>^^^^n^^\t'^<u 
f)^^rco nmo^mwt i ou/dR'o^nMmmmmxs o o o o h r {^m 
»m9oocd/'m^ mmmnz7. 2 v. sg®}mEE±#2. 5V) -eabofc. 

h\Z§t^LX^^^Ztt^^t>f}^^> C<7)«-&a)^^X^^ hJl'itC/Rlil . 47? 
feofc. ^/c^firtilil 2 OnmTfeofc. Z(D^o\zm^m<D^-X [^m<D}tm 
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<nmm2o> 

TPD 0 0 5 <!:A 1 Q 3 (D^ltit^ T P D 0 0 5 /A 1 Q 3 = 6 6 / 3 3 iifcCS 

T3 5 0 Oci/ja'(D^m^ Ainax= 5 1 Onm. 5 6 Onm, ^mmU 

x = 0. 34y=0. 57) (^^7t75^*5||S$n, ^ ©^7t«^it7Jl'3i'>#iB^ 

:^^orz> mm(D^^^miti oi^k/cm'omnmmmmmrz o o o o h r mm 
mm9ooc6yn\ V}mmmn&7. 3v, mmmEE±^2. sv) •v$>^rco 

<mmm2 i> 

TPDO 0 5 1 QS0i^mit^TPDO 0 5/'AIQ3 = 25/75 tfS.^ 

^^\zr^\t:^^\tmm\zvxmwtELm'F^mc. 

ZO^mELmi-izmB^mnLxmm^mLrzt::^. 12V- S OmA/cm' 
T4 2 0 OcW <Dnm^ (%^S:^SESAnax= 5 1 Onm, 5 6 Onm. feSJlg^g 
x = 0. 4 7y = 0. 5 1) ®^3t:6??SIS$n, c:0^3t«&^7;U3f >#ffiM 

)^s<^¥^^«i om^/cla'<D^mmmmmW}X l s o o o h r mm 
um9 0 oc(iym\ wmmmm&7 . sv, !ssjmiE±#2. sv) xh^ti. 

t)tC^^LTVi:5;ii:*^b*^5. hJUJtC/R^O . 2 5 

Xh-Dtz. t.it^Umt^OmXh'otzc jg^lO^iN:^ h*tMolt 
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It, 

U'^\!c\t^mxmtL\z^x^^ii%x^. zn\zx^mthmmx^^. z(d^ 
7nm\i^Ms::trh*). ^^^)Tmm^^M^^\z\tun^^^^'ii^mf)^^ 

.&.±^K)^m^(oit'^«\^^m^^rz^mELmi'itmnmtj^mm^'^mx$>K), 

«Bje>*^Tfes. ^tz, m^(Dmyt'^n^^n^ti^^\z^^^-&, jk^^t.^^ 
hjimmztDtz^^t^^'i^^ztt^xt. §r^^ytf)^m^izr£^. $e.ic. 
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m ^ <D m m 



Rsi3j;r^R6«=&/?7;U4^;USSfc«7U-;i'S<&^b, R4<i:R5. RstReiS 
J:rXR«<i:R7«^>!rSVMCM'&LTS!I^J^^UTfccI:Vi. ] 




R 



O 



(I) 




(I I) 
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[SCdD^", Ari, Ar2, A t ^ii^ZSA r M^^T^J-JV^^mL. Ar. 

e>tcTiH^ (I) -e^$nsi7'7U>i^#«:, ti2^ (iid x-^-^n^^^^'j 

H>{k^«fe*fc«TiBiC (IV) -e^$n2>;^^U;P?^7$ W^:^^^S:K-/'?>h 



7'J-;PS> 7->;i'S, x7>T-;u»*/cit^s^MS$:aL, cne>« 

Rs434:?JfR««^'<?7;U^;i'S*fctt7'J-;i<S^^L. R.tRs, Rs<!:R«43 
,i:t;R6i:RT«#'«?ai'ilc^^tT^^fl^fi)&tT=bJ;<'^. ] 
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R 



O 



{^23)1 



(III) 



m (110 4', R2.:tecl:r)^R22tt^>«r7Kmii^, 7;i/=^;PSSfctt7U-;us 



oxh^^,^, R34tt7U-;i'7$ystrc«7U-;i^7^y7U-;ussr^L, 
5. wiBiEii^^xmmmt'^mti^i^mm^WL7^>x$>Ki, tfriam^axisiji 



(^34)7 




(IV) 
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6. BatB^#i^HJg^7^>*^ TIB^ (II) T^^n^xh77U-;l^>^7^ 




Ar., ArzV Ar343J:C;Ar.«#>!r7U-;U»Srftl^, Ar. 

\tmm^f}^^mm^-^n^0^m(D7 u r i .43 j;ixr . ^^^^ 7;u^ 
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12. HniB2^R±(^^)t®3&«f-^Tig^M-c^s^5i^oigfflmi \m(omm 

1 3. WIB2SJ^;±(Z)^^®(D'>7^c<i:'folllcK-A--Kj;>^K--y^nfcsi 

14. t5l2 21U^±©^3tS<DT'^TfcH-/t-K*^H-7'$nfcg|*<0*5H 
m 1 0 1 3 ]S<?5 li"rn;&^<DW*8 E L 

15. fliII32Se^±©lT!^SO^^1#i4*tSVifc^fd:0, 

:gffiij©^5ic®&ii@iijfc^t-t5i*^0igaiii o^~^i 4JS(Dii-rti?{)^(^wa 
1 3^~mi 53^©(,^-rn*^wwttiELSi^. 

17. iiieH-A>K*^ T^iC ( I) T'^^ns^/TU >T*-5it*(D|gH 
Hi 3:^~^1 6]l©ViTn>i>^cDW^ELmT. 




(I) 
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7u-;u». 7v;i/S, nT.'rJim^rzitmmmm^mL. cn^,^ 

R,^^ZSRe\t^^7)l^^}]^m^ft\t7^)'-)l^m^mL. R4tR«,.Rsi:R643 
ckr^RetRr^^'SrSVMCSg^LTSI^J^^L.T'bJ;^^, ] 

18. mtiiEii&.xm^mt'^m^i^mmE.m7B.>-c^y). mu^^&.xm 
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FIG. 2 
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